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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
semiconductor device in which breakdown strength of an 
element isolation area or a well isolation area is 
maintained and which can satisfy accuracy in embedding 
an insulating substance in a trench constituting such 
areas, and to provide a method for manufacturing the 
semiconductor device. 

SOLUTION: The shape of the trench in the element 
isolation area in a well or in the well isolation area 
between wells is devised to form a taper trench close to 
the surface of a semiconductor substrate and a lower 
trench connected to the taper trench whose bottom 
width is more than that of the taper trench. 
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r t ^W'^t-t^mim.A^mo-)^m¥mw(r>w&)j 

10 t^rtB•7;^^'^■?^->'^ffil/^TH^rtBH^*ft:Ste^3^-;/^:/ 

^L. ^l<D«^lcigL;6^o||l(Dj£B1iSr^-r'5l«T- 

■t^TMt. 

MW-mm^^y^^-yi^'x.. m^mi(Dm^t^tDW,2(Dm 
m^^t^m 2 » h w^'f-^iticfl^jiicf ^xg t , 

20 l§!«^ffM1-?)Xgt. 

nut. 

Mj$.-t^iLUt^t-r?> r t i-5^2Sf$gsw 
30 [ts*]ii 2] msd.mm';^mmmii. mm(n^mim^ 

nmmi 3 1 ^m»mmt. 

«o|glw hw^f-ir. flfriEBi roiSIS;5^f>^2(;^jSi$(c 
Ji^^^n. HufH^i<75j£B(Di|iSiiL±ro:*!:t^(;^^2roil 
40 SiH^#L. fJtBliix-^<-;|^coMiroM/>'f^(c^i^ 

tfriE(ix-^N°-^^(73|| ION u:/5^&t/tfitB^ 2 w h u 

m^t-r^^mimm. 

So 

[ft *ii 1 5 ] mmmmitmKd. -> y = ymimx-h 

50 5 r t ^^mtl-SIf *ii 1 3lStt(Di|i2g^^:gS„ 
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[fi*ifii6] miiy'j ='ymitmi±. teosii. 

[0 0 0 1] 
[0 0 0 2] 

Pjlfea-r 5 L O C O S V ^ tLt t fCo ifi^. 

m^^J^TWly^ft^) ?rffll/^ ^Shallow 

Trench Isolation (JeAT S T I i -f-S) 'i^t^m^fx, 

im^^mrrhmm.'H^mmm-^h^o a^i^s t i 

(a) ~ (e) *fflV^TAf*WmB^^5„ 
[0 0 0 3] 1^. -ome (a) ~ (e) (i. 

[0 0 0 4] *-f. ->y =^ym^i 0 5±(c->y 
itiflf 2 0 5 , y =■ >-mim 3 o 5 y i^gg^bsi 

>^m% (a) ic^-tidicffM-rso 

[0 0 0 5] ^ic, rro^Jiw/^^-xD-a5T'fc5^ 
(R I E) i£5rfflV^/i;'JSP,i]6 (b) (d^-f J; 5 l-->y 

3 ymm 10 5 ic*^ ^a-gt N 5 0 7 ^jFM-r-So 

m'f-'^M h l^Vf- 5 0 7 rttdfi, ^ »«S{CSoT±t 

(1) HBr, Cl2,02. 
(2) HBr, NF5*fc(± (3) Cl^, O2 , Nz ^ 

i:mi$.i-^miCs mm^ms^-m^'j =^>'t3:-y^yv 

[0 0 0 61,5^1^. iy^J ='ymim4 0 5 tm^Mih 

U>-^5 0 7rttft«1-Sit^tJ6 0 5^^3:5' 

He (c) izTTs-rxoiz-yv =^ymim7 0 5^m^^ 

:>'^flil^7 0 5 i LT. TEO S (Tetraethoxysilan 
e) m. S«K>^7XVlg(High-Density-Plasmal^. 
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[ 0 0 0 7 ] ^f^ic, ^yV ^y^tmso 5^:^hyy<~- 
MfLXs -fb^fi^J'^tt^Wgjfe (Chemical Mechanical 

Poiishing^fe, SlTCMP'mti-?>)i:m^xy]) =^y 

mitmT 0 ^oy^^ me (d) tc^t-j; 

Y:^y=}-yifmzx.-:>xy^)^ymtm7 
0 5^i/y =i>-*^si 0 sroftatiRHr-fiLg^-eR^i-f- 
10 [0 0 0 8] me (e) fiffScOi 

^ft:if2 0 5. ->y =i^^{t:]if 3 0 5^|^*L, v^y=> 

VS«1 0 5»*B(73lp±tfl:^fT5„ 
[0 0 0 9] ti±©J; 5?iXS^ffl^^T. 

-^xm-^fifzm^\H\z.M^h.i>. 

[0 0 10] iff^fi. ^^i#:*^;5S'^»k-r5(cffv\ 

^^ W -e (i . SiSS ic S Iffitt ^ [fi] ± ^ -ti: 5 J6 
(d, ^(D V yy=f-om^<r^y-~y<—^-^ 9 O^fcjlfioit 

[0011] M.m'^icix m'f-'MmmRxi'y^ji'ii^m 

fglliUTM^V^^Wis^gfSEBt (=a+b + c. a. 

yJ-y^'^'ilO ts «llffi(Ofi$a, c;4S@-f 

?r 9 0 St;S<3tt 5 r i Jd/^ :575^f,T'fe So 
[0 0 12] j^. -IS:Wt'. x-^^°-:ftrott^il 8 og 
— ( h yy^^coj&mim b tiBJSft a . c o)-:)jtfiifi 

So 

[0 0 13] 

50 i?^mmmL^^ ti-^mm] Lf}-Lfj:r-h. m^^ 
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^;45 9 Og^SxLfcig'r— :fti:!'<foTrtg|5--(75iii!6 

S T I itvtf . ^^^Wt h UVf- 5 0 7 rox- 
5r 9 0 JS tifi^tt 5 . ■> y = yK^tJf 7 0 5 
m : TEOSSrftffl) ^ffiJ6iAif^('rtg^('#V K8 

0 5>i5^i:5o ^Lt. Hie (e) (C/T^-ri ST 

1 <r>n^Mz.m.niX\ V 5 0 7 }cS*a*^xfc 
-> y n 7 0 5 (omMW-mriy- ^' y b 9 0 1 1 
P?(ftb?./h§^.c«;45:ti:5o 20 

[0 0 14] rtT^x^-jR"-;/ h 9 0 1;SS^CD*4 M^y^ 
5 0 7 rt(c«#f 5 1 . ^(n%.(Df~ VWm^M-f^ 
xfi^#«tti|^K^fe 5 xfifc*5v^T. y y 3 

[0 0 15] ^(;)J;5(C, «^^^ii«4/c(4r>::tyu^^ 

[0 0 16] t^oT. *^BJ(73@6t](±. JifHOST Ife 
[0 0 17] 

ffi^3^-;/5'>'^'L. mrE¥*l*:Sffi{-. 40 
L;6^o^ 1 (0]l&®i|>i5r^rl--5|iix-/-?-1^(;5B 1(75 hU- 
^^i-^mmi-^T.Ut. SfilH|iix-^<:-*^(n^ 1(75 

i|^3»f*:£«<75fjfemiroi?g^*^p5S2cDgi$t::ilL. Su 
IE® 1 rojSEil'iJili®*^ $ (7:>® 2 »j£Bit'i**1-.5® 

[0 0 18] ^tz. ^<nmm\ci:?>^mwmt. ¥^ 50 
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®1 W^^titL^O^oBl WJSB*i^#1--5Jii 

Hi CO F i^y=fRXImW.^2<Dh u^'^rort^trffifcjiX 
[0 0 19] 0415, Zhh(DmmXi:i, r>3:/i^rt(D^ 

V^{±JgB§|3(73l|>I;iS)ll|x-/N°-^^(73B 1 C?3 h u^f-(73jS 
^B^^fflV^^^^4^ 'i'::'^7H%(73*T-^>ii^I^*fc(4'>^/U' 

fH^(r)mWi^^W(omii>T^^m&i:Mii>. S T I i*fci3 
if6?m^fimL. ffl«tt(73ifi^^^^ft:gS^iD?^(D^li 

[0 0 2 0] 

mmnmmmm] jiiT, 0i~5Sr#BgL*;5sp>. 

*^B^t73Hi~ 4 (7DSmroff^ffi^cov^TlftPJ•t-5„ 
[0 0 2 1] (miommomm) ^■mmommn. s 

T I j£Srfflt/NT[>3i/H^('^^-^ffi^^iigSrfM-r5XS 

icM-rStO-efcf). mi (a) ~ (f) ^ffll-^Tfjiiag^r 

«l^«(73T;^^i? hJ:b^3~4(73S5IIt/£?) J; 5(-JFM 
-rSo 01 (a) ~ (f) (4, '>^/urt*^4>KM/Vf- 

<75ft ^ *-fS] fCSit (73iffE|2I ^a-f t (75Tfo 5> ^-f 

v- y n 1 0 1 ±|i. mmitmi,^ X o ff,^ e n 

mooiy^j ='ym<tm2 0 i^fmi-?)o m^x. cvd 

S^fflV^TJSifft 1 0 0 nm(?3v-y n vg^bJiS 0 1 i: 

mmm i o o n mrov/ y =3 v^{i:ji4 0 1 ^m^^mm 

U r(7)v-y 3>'Kit:Bl4 0 1±IC7^ huv?;^ hSiSr 

(JilTR I Eftt-f^) T'iyyrj^^^ii^ 

4 0 1. v^y =i>-ait:Si3 0 1 . RtN'v-y =i>'^'ft:li2 
0 i^rv^y ^i^ssi 0 iimiii-r?>t.xmik^^y^y 

^"L, El (a) (C^i-J;5(-. v-ya^'S^loii 
(C^S(73^<^'-i^^fl^fiKi-5„ ^KT^aJfcD/^^-VH, 
*T-^SiM/:/f-5 0 l^ffM-t-5fci6(73-7;:^<?iLT 
->y a^'SISl 0 1 (7)^Bi:lRl{ia(cfe5W 
PtlAl (01 (b) {dH^) ;i5*^0. 15ttmi:?S?) 
J: 5 tdF;f^(73r?i P*lT'JFM$ti.5„ 
[ 0 0 2 2 ] ^)cld, 0 1 ( b ) ic^t-i 9 ffi^-T?^-? 
^-vc73 5ib->y ay^ftjf 4 0 1 i LT, 

R I E?feT'-> y = 101 ^0f^co^$ d 1 = 1 0 
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LT. HBr, C\ 23.1302 ^^ts:i&m^oy(^-^ if 7. 
^fflV^Tti^9. WjjStft. HB r 5 Oml/ 

rain. C 1 2 ^1*) 1 5 Oml/min. O2 ^!Kl2 0 ml/mint 
-fSo *fc. flE:f|^*<]2. 7 Pa. »S?fiS^6 0°C. 
RIE^groRF (=i«Jljft) ttij'j^l^S 0 OWif 

«l 0 1 i:RjSL;tc;JS?,, ^MJEwiSv^^'fbti^roSi?? 
^fifetlTfc?) SiBrxClyOz ^^bS;^*?>o 

JS(753f^^(ciav^T(4. tfiaiW^ft-ev'y 1 o i lo 

^ d 1 = 1 0 0 nm#iewe:gtT-S)S:ti5K!^;6^b^£5 

liHi^ 6 0 1 ^m^^^m 5 0 1 c7)«itffi±(ca 

#S-iir6::t(;:7ic5» rro±t^ti6 0 1 ^s^^^^li h u 
5 0 1 o«ilffi±fc{t« Lfc^^T' -> y vEig 1 

*T-53-il Y \^-y^ 5 0 1 (r)Wm6'^Kii\^xmT~ 

(Ell (b) IC;^f^Sa>jS9 0^J;'9/^^V^) 

[0 0 2 3] r \W—''<-^<rym=?-'Ml V 20 

5 0 1(C*3V>-C. WPtSAlfiO. 15//niSft(C. ^ 
^ d 1 WfVigtCdSIt Sig 1 (?)jSffii|'iA2(75fltl± 0 . 13 

[0 0 2 4] M'i-'^mvwf-hQi-^'^nm^ 
(=111 1 ( c ) » d 2 (7){4a) (C^f CT)Sx-^-?-^it 

(402 <7^ijica^^{li^-a-TSJi;^j$t)ro^/5)<;S^fiJtsp-r 

*Ji<75f^^-C(l. O2(^}5lES?r0~2 Oml/mintD$Qllrt 30 
i:-ttK±\ liT'-^-^-ffilllc^j^il^ 0 nm~ 1 0 0 nm 
(= d 1 <7){S:S) W$ifflT-ffMt-5 r i: ;«5-C' 1 5c, 

[0 0 2 5] ^^cici. m&\.fz.M^x:^v=^vf^mm. 

L. d 1 = 1 0 0 nm©jiLe;0^f5??^$;fy[Rjo;V/<ef> 

'ii^ i o -c y 3 1 0 1 i sji^ vm^xmf^^ 
m^m^'^m h - 5 o i wftijiiffi±(ciia$-a:s 

ti:<ts:6<DX\ C 1 2 J;oT->y = vSS l 0 1 /i^^ 40 
[0 0 2 6] rrrii. *^^SI M^^^^s 0 1 ro^s^ 

y^m^Mf^L. mi (c) t'^-fi^ic. c/ya^s 

^Sl 0 1 WSBii^Pjffi^ d2 = 350~40 0 nmlcit 

d 2 (nm^^A3(nmt 0 . 15m 

[GO 2 7] r(7)J;^(CLT, '>y =i:/S;tel 0 1(75* 50 
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ffi/i^fc^^ d 1 = 1 0 0 ninOfiLB^T'(^*^5>fi h U 

>'^5 0 1 coff^;Kl±)lix-^N-^^(;i^ ^(7?{3ig;4^bp;f£ 
d2 = 350~4 0 0 nm(7){iE*T-(4li;^[S](;: 

[0 0 2 8] jj;[±=^i^tx.T. m^Mimmnmm^^M 

>-5^^fflV^tl.{4\ ^2 (73JSffii|iSA3»fI^±^ < r 

[0 0 2 9] e^j^y hj^-yg^^^i^iciij. ->y3 

>'g?ft;M4 0 1 timmQ 0 1 Srl^^LT. fRi^JftSfC 
ioT^^-^SI b I/i/^5 0 1 <7)tjaoSE4r 5 0 nm 

umm<m.i\:-ri>. ^o^^k. ^ommimi^\.xm 

1(d) i-^-tJ: 5 (c -> y =1 701 ^SAiitfc 

^tlR7 0 1 twS^tt;iSA»i:/iofctl^^T% ffiSJ;< 

*^-53-gtM^i^f'5 0 1 rt(c->y 3 vK^tm? 0 1 

feiitfi i:;45-e#5„ i^^J ^i^mitm? 0 HziX TE 
O S I^J^HD P (High-Density-Plasma=i^^ay7 X 

-7) ji. ^tzi-t^m-y^j ^ymitm^oynn^m^^xm 

*JFM$ix5SOG (Spin-On-Glass) II^^iM^ffl^tl 
?)o TEOSK^HDP (High-Density-Plasina=i«^g 

i'^'K<. m(^m^t(r>mm^Pj±-t^^tr-X'^^r\ 

^'>myr>ThH'<^W-^^<nx\ m (d) |i/T;-ri5l-h 

ii--\^fiiii^h. ^■mko-)%m.x\i.. %mm}i'^m.\^xm 

M^Vf-c;^2©Jl£EitiiA3^ 1 . 3~1. 5f$ 

'm^H-7L^\^^(n>^(r)X\-i.fii\^(nx^ teosM^hd 
PlK^tt. h yyfS 0 1 $:S*iAtf«^^i: 

ir . S^5>lt 5 0 1 (CTitV K^^-f 5 :i ir 

mV\^>^5 0 l(7)3?2Wj£igtiA3*TEOSBi-^H 
D PH^fiffl L:fc:«^J; 19 t>^SwJt*-e:^t < ir^>B 

[0 0 3 0] *t-. Ill (e) (d^-TiplC. i^y^v 

Mi3 0 l±f^?FM$*x/c:->y a^^ilili? 0 l^r^ 
31 h^y'^y^'RXfCMP-]i:X\ ->y ^'^'SKl 0 1 

commtiiimiiLm^xm^-r^, 
[0 0 3 1] m^. i^D^ymi^-ms o i, v-y 
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y^yvrnx-md^m^Lxw-miiL. mi (f) ic^-t 

i 5 (c. s T I &^ffl^^/c*^^mI«^ffMi-•5„ 
[0 0 3 2] :irT'll:^(iL!fev^;S^ v-:^. VU4> 

So 

[0 0 3 3] :^mmo^mm-(:-i±. 'mRmm^&<Dm^ a 

5 0l^::^oV^T. MPt§A l CD]ffiffii|gA2(c^L 

T 1 . 1 5 {SJil±(n t ^ l6iStti|^Kc7:)tiJ65i^fflj$;iS 
Si<. -^2 (DjKffii|iI A3;45|| 1 «OjESi|iS A2(;5 1 . 1 5{# 

[0 0 3 4] ilftroi|^iSffgB(;?*^5)-K h ^^f" 
^_ys°_^^S8 5~9 OSWffl(cfi5J;5(-?i^JlS$n5 

[0 0 3 5] Sfc. **ii(75ffjs-effii/Nfcm*m(D3i-y 

^i^r:;*f;^(C'f-li;iT. HBr, S Fo S-O^Os ^±^5><^ 

[00 3 6] (^2 (D^ig<75?i^^) :^mmmmti. m 
~ (f) ^m'Xfm%:noo ^^^mmmxit. -m 

f£^^~y^y'^:lf^^m\^^xm^i-^o 
[0 0 3 7] fi^. 02 (a) ~ (f) tt. <y:i:.jl'p^m^^ 

xh^^-r. v-y a^-SKi 0 2±(:i. mmitm\^x<3 
xmmm 6 n m w •> y 3 >-mim 202 ^j^^m-^o m 

V^T. CVDjfe^fflV^TIiW;^ 1 0 0 nm(D->y a^'S 
{t:M3 0 2 tmi¥Ml 0 0 nmW->y 3>'g^{t:)!i4 0 2 

SrHi^jicmJi rcov-y 3>-®^^t:lK4 0 2±(r7;i- M/ 
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^1:1^4 0 2, -yy =>^gft^3 0 2. ^^t>'v'y ='>'S?ft 

BS202§r-:yy3 1 0 2 ^s^a-t 5 * r-ipjjici -7 

f'^'i^L. 132 (a) (C.Tr1-J:5{-->y =^i^SISl 0 2 

ii. ^T-5>8iM^>f-5 0 2^ff$^-r?)fcs^(7:)-7;^^i: 
L-rffiv>t>ti. v-y 0 2(0*ffi<J:|s]fiz:e(v:fo 

10 5MP*iA4 (112 (b) iCll.T^) ;iS^O. 1 5 nmt 

[0 0 3 8] 112 (b) (C^-Ti^lC, ^Ji(7)y? 

c^-vrov-y 3>'i?'ft;lll4 0 2Sr-7;^^'i: LT. RIE 
^-e->y 3VSS1 0 2^BlT^rojfii$ d 3= l O O nm 

tLT. CI 2, 02RXfN2^tt^^^^nm.^jJ:^^ 
ffiV^T^o'9 . #;</;^(7>}jiE»(l, C 1 2 Srft 1 3 Oml/mi 
n, 02?r^5iiil/niin, Nj ^if^i 1 0 ml/rain t-f" 5 „ * 
fc. 3 Pa. Ste?aftSr5 0°C. R I ES 

20 m(nRF i=mmm mti^ms o owicn'^-rio :i 

T-fessicixoyNz * 4 fig :^mmomm 
ic^3^^T^i. Huai©^#-e->y av»si o 2^3^^^- 

(b) v-y ^^'^gi 0 2C0*ffi;6^e5r^ 

^ d 3 = 1 0 0 n m{Tl-ifi*-e±6atl 6 0 2 i LT*^-^ 

ilM^^-f-s 0 2ro{|ijffi(::^ff^-it5rticitc5„ ^i 

30 5 0 2 (nffliJ||E-.(7)SJS^)i!c#)(75±i^§r ^ (cfSit 
^*2>ia*^*-t-5„ HUKfiL/cHJS^fiicil^S i C 

5->y ri^-S^gl 0 2 ic75^5/f-^:^7-(;55g^tb;55+^(- 
[0 0 3 9] i^. *^-^>gf 0 2^ft:ragg$ 

(0 2 ( c ) (75 d 4 (75{4:a) t-JS i:x)ii7"-/-?-tiJsEo 

40 m'M-ffi\ti.<.^ m^\t. 'th^\c^-5\^xf]\-&mmv 

y^=^y=f->'if^ffo:Lt\:ii.':>XWm.-t^^t1)>X^ 
5o **JSteO?i^ffit?(4. O2 WjSitm^ 0~2 Oml/min 
^fcN^ 0»l4?r5~2 Onil/min(0^ia(c:#*iS;:£ 

■ffl\-±. i^^ 0 nm~ 1 0 0 nm (=d3(75f4^) 

T. 02ro?5E*tr^5ml/min, tfc. N^OjSftlSrl^l 

Oml/ mint'^'So 

[0040] rtLiip. Jt«t) 6 0 2 (4SS Lfc^^ffi-e 
fllJllffi±{CffM Sl^^^il 5 0 2 (753: 5/ ^ 
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T-^S hl/V-f - 5 0 2 (DfilJ|iB(-#* L/-cm^-C-> y 
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iri. 0 S^^SI h u>-9^ 5 0 2 ^l|iTBJi^t)t(:itii/^T 
HiT— (0 2 (b) lc^-r^^b;6S9 OSJ;t)/h 

W^^-^j-K HI/ 5 0 2 tCljoV^T. d 3 tcfig-r 
511 1 (75jSffii|'iA5roffl:fi 0 . 1 3 mmfl i: ^iSo 

[0 0 4 1] m-. =^y^yif(fy^W^U7i.x. 
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^2W3i5/f^>'^r-;(f^i; LTC I2. O2 tr-^tpyM^;^";^ 
S:fflV^5„ w 0^2 (7531 5'f-Vi/;^;^(±, Nj^-^t^i 
v^(75-C\ ->y 0 2^:3is/^>^^'i-5i^{::«^ 

•r 5SJi;^^ii(:i^;4-\ h u-^-f- 5 0 2 (7)^i)iiffi± 

icii^fS^ t^WliJf 5o in J; 19. ^SdSfiA^T- 
{i||2(7)^5'f^>-:^fx(73 5^c i2^5->y rii^SSi 0 
2Sr^:^S^{c Ky^f jis/f^:^iy"1-5„ fJ^oT. HI 2 

(c) [CTTs-f X. \Z. d 3 t^h A A m.^dA(n{\L 

g«3 5 o~4 0 0 nm) s-e(7)Ptg-e, i^y^vSKl 

0 2 (7531 5/ :^^-^}^ ^ :^[S](7);9.fi P,-f ^|t:;^|$]t- 

^-Sffi 10 2 (75Sffi7!i^tj3l^ d 4 *-ejlt-5»?-5j-ffll h 
u^-f-s 0 2^fM-r5„ :i(72<t 5f-LT. '^y^iVX 
«1 0 2(73SB^^f,?S$ d 3 = 1 0 0 nm(73ffigt-e(75 
^^^il h 1/^5^5 0 2(75Ji^4^l4lli7^-/>°-^^(C. 
d 3(DiKm^hm^ d4 = 350~40 0 nin(75{iB* 

ti-So /^://tft(73ll^-^i-it S 5 0 2 icfc 

V^T, d4tc:'f4gi-S^2(;5j£ffitgA6(75iE(10. 1 

[0 0 4 2] ^i(Dmmmmtmm(Dm^i^ 

[0 0 4 3] m^. <>3^y h:^'y^>i^'x-y]) ^lym^i: 

^■^Sf huy^SO 2 (75ftlJ||(75Sffi^ 5 0 nmm&l^M 

<miiti-xf)^b. m2 (d) (;^-t<t5t-. r.(7)f|tiKib 
m^iitLxiy') ^i^mitm? 0 2^misbi^t^o ^^x 

2 rt(75-> y =1 >'^ffi(7)=i^fBt*cll^f»lT--/V-eSx.TV^ 
5<73-t:\ iiie»tt#lK5:ift,S<t<^(7?rt$|5(cilfeiAtpct 

KftIK? 0 2 (c:tt, TEOSai-^HDP (High— Densit 
y— Plasma=i^4f^7°y XV) if, SOG (Spin-On— Gl 

ass) m m i^m-y^ ^>mim) m^m^i^6. 

T E O S B^-^HD P (Higir— Density— Plasma=ffi^S:/ 

7 XV) JttisOGKJ;'? tRm*/!i5i§<. mo:>mmt 

o:>^mi:m±-t^^t3x^6t'\ ^^mtbih^^m^^ 

?)<r>X\ h u-^f-rtgplCJJ^'Y K8 0 2;asa#-r5BrBg14 
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(7)J^mSA6^> Vi^titmLX I. 3-1. Sj^tiif 

h U>'^(DJ&Bi|iS(DfflSrTEOSflI-^HDPlfSrffifflU 
[0 0 44] 02 (e) ('^-r<t5(-, v'ya:^ 

mtm 3 0 2 ±(c:fM $ tifc y 3 702^'? 

10 315/ h:^'y^y^RXfCMPmX\ v-y 3>'*tS2 0 1 

(Dmmtmmmmt.xm^-r^. 

[0 0 4 5] ^IC, 112 (f) d^-f-j; 5 ->y3v 

aji:fli3 0 2, ->y 3 v^{t:ai2 0 2^ii^(?5[>3is/ h 

31 y ^ V^jfeTii^Skl^* LT*B^¥±l^li L, S T I ft 
[0 0 4 6] '^xm^l-il-ts:\/^-/)\ V— x, KWv 

mm^^-^ TUB* ^x/cffi«rt t a^(^xsT'ffM * n 

So 

20 [0 0 4 7] ^^mmmmxit. m i (Dmmmmtm 
m(^m^x\ s«^ffi#S(7D^*d3 4-C(DhU'y5^^ 

)lix-^^-t^tfMLT*5i3, K^(OjR:Pl&>lr4-fS 
a! L- J; 5 Tfc C M P ^ (75 ¥±lf t:XS trST . ^-h^ 

*^5)-ilM/:/f-5 0 2(c:^o^^T. liPi|'iA4;55 

^i(7)jSffii|iiA5(^*rLTi. 1 5m&^±xh^t^m 
m.^m'K(Dm.!^&^mm-Bi< fi'o. m2 c75j£ffii|ii a6 

30 1 (DiSgitii A5(75 1 . 1 5i^n&Xh^ t ^ . mW, 

[0 04 8] *|iJfe(75?gffiT«. 1 

(733is/^>-i/;*';^^ffll,NT*=i9. BiJiiiELfcS*;6^^))llx 
-/•?-^(75^iS(753i J/ f- V ^-ftft ^ ^ (CK to 5 :i i: ^5 

■e^So ISoT. *IS^<JF^i5)c^*xfcr.(75)iix-/^-^^ 

o^m^^-^^^i^Lx. mm^t^^£^'m2(n3i~y^y 

40 [ 0 0 4 9 ] f^. :$^mmmmx\-i. m i (r>mmmm 
tmmi<^. m^^mhu->'f-(Dd3A^(3d4-ix<Dmm 

[0 0 5 0] tfc. mi(73*3S(75ff$«ii(^^tic. 

roff^te•r'fflv^fc^i*m(7)3l.y^yi/;^f;:^lcft;t^:, hb 

50 -rsr i:;iST'#5„ 
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[0 0 5 1] (^3 (Dmt&mm) ^^mmmm^. c 
^m\::t^. ms (a) ~ (f) ^^\.^xtm^noo 

[0 0 5 2] f^, ms (a) - (f) {t. '>^>'H^(7:)^^- 

[0 0 5 3] ^ummmxit. ^=^j\y\H{mf&^ri^ lo 

[0 0 5 4] i-f, i/y 0 3±t^. fig^iWi 

J; o TBIJ¥«^ 6 n y ^K-fLfll 2 0 3 Srff^jS;-^ 

5c ^tV^T. CVDfe^fflV^TBIif:*^! 0 0 nm(7:)vy 
^^^^/^ftfllS 0 3 tmmi^l 0 0 nmc7»y =i :/^>fUi 

4 0 3 ^)ii7>fe^H L. -(7)s/yn>'i^{t:Bi4o 

^fbJ!l4 0 3. 1^^:=^ >mtm 3 0 3 Xli^^v- V =^ >^^>fk: 
)1I2 0 3 ^i/y :=^ymmi 0 3^^»t±i-t5*Tiii2fc:i::y 
f">'^^^i-'5o 5{-LT. 1113 (a) {C^-ti^olC 

3 ;6 ^ b 5 ffi 1 (7 V N ^ - V ^ ff^ i^ic -r 5 o 

[0 0 5 5] -(7)aS<7VN^->'(7:)5-^v'y 

®^ft:Jl4 0 3^-^;^i5^i:LT. K^^^K M/>'^5 0 3 

t ^:^J)y^AmhUl^^5 0 4^i^V ^^MRl 0 3rt(C 
[WIB^tdffM-f 5o HIS (b)^^;^^-^^^-. i^y 30 

:=^>'^{l^aK2 0 3. 4 0 3&r/^{l^i/y ^^-SIS 0 3;?)^ 

^D::^;W^m^^Omn^UAm'^0, 4-0. 6n 

4 0 S^-^T.^ tLXm^X. RlEmX'yV ^i^mR 
1 0 S^m'^om^ d 5 = 1 0 0 nm^X=^y^y^^'t 

50 rr-ett, :^y'^>^if:^t\^X. HBr, CI2 

r, C \2RX^02(D^:^^:^(D^d^m±. HBr?:^^]15 0 
ml/min, C 1 2 1:^1 5 Oml/tnin, O2 ^?^2 0 ml/mi 
n^-t^o Sfc. J±;^^ft2. 7Pa,S«ait^6 0 

RiEgB<7^RF (iftliiS) ab:;^Srl^5 0 ow<t-f 

51 0 3 mnj±(Di&\^^mimmo^Rjt. 

^fS^^Xhb S i B r X C 1 y O z ^^^^^t^, 

mommxa. mmLti^wx->v^ymmi os^:^. 

v^V^^hh. v-y ^^VSSI O3co^ffi/5^ibj^^d 

5 = 1 0 Onm#ifi^T\ ^T-^J-StM-- >■ 5^5 0 3:^1/ 50 
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rjrrnyi.^gf M/>^ 5 0 4 (D{aiii±(^sjJ^4j^K«> 

b(o{tLw^xom'T-^<-%m.mim^m^'t^o * 

fc. '>:n/H^t-3TM^ti5^^-5>SIM/>'^5 0 3 t 

::i:-/VMS:53^lii-5^7:xy^5^|tM/>^f-5 0 4 ft, fif^l^ 

Cgg^ d5= 1 0 0nm4T?gj^!ci-2)o IHix- 
^^-^(?)*T-:$^BiM^>^5 0 3{:i*5V^T. ?^$d5(7^ 
fSStdfc^EffiiT:)*!?:^ l (7)jKSiHA8i: L. ^(om.^ 
0. IS^mir-f-^o *fc:. Ir] d 5 (D{iB(-fc 

5. HiT— /^-4^cOI>:I:•/^'57'Bt M^v-f^S 0 4(7:»fia(D 
1 (T^^iSmMAll 1 1-^0 

[0 0 5 6] f^, #^(7) M/V^(7)^fli(7:)gSi§ ( = 0 3 

( c ) C7:) d 6 (7:){4S) (-J^ Z.x\W—^^-%mu(oj—^^ 

m^. ^-^<-^n,oi(DmA^mt^^xK^^^im 

Btr^T K y :y ^ ^^^^tT 5 i i o TliS-f S 

Oml/minirl-tltf. ffifej 0 nm-- 1 

oonm (=d5(7)fS:B) coiSffiT^ff^^i-^ r t ;5^-e# 

5o 

[0 0 5 7] :i (O^W^ 6 0 3 h u 

- 5 0 3 t '?:3i/L.:5>8t h u^^^ 5 0 4 

[0 0 5 8] •>3i;ur«^^^ffii-5'>^/L/5j^BIM/>5"5 
0 4(7)|flPr|jSA10{j:, '>3:.>'Urt(7)||^:9'fii M^^^^ 5 0 
3(/^MPtMA7J:i9 3-4{g^t5if:^tl/\ tJ^oT. IS^ 

i^JcS (±S«^6 0 3(7)i+«ft^J:b<?ilM«tcfo;5) <nm% 

t-^h. ^^)\^^7my\^^^'f^o 4X(OK'^.^i^m(n>mt, 

[0 0 5 9] mz.. m'&\.t:LM^X:^y=i-V^'^Wm' 
\'^hmi^^^\^^y^i^^^'f^:L}ii)^X^. 03 (c) 

7r-^i.o\^. ^yx^i/'f'^m^^^t^^m^d.^ (=3 

5 0'-'4 0 0 nm) *T*(7:)®^tc:fcv>TlR|0#t:::t--^'<- 

5 0 3 i '?:i:/Ui9'Sf h 5 0 4 C7:>ff^«lC joV^ 

v-y =3 vSlgl 0 3(;^*S/!)^b^^ d5(?){4a*T 

(i)iiT— d5(7)f4S/?)^?>jiii^ d6(7)>fS:gs 

tiSo ^i^i-e. ;d--/^-/N>'^^W^«^^i'BiMx>^f-5 
0 3(Cjol^T. d 6(7){4B(Cfc5^2(7)jSffii|iS^A 
9i:L. ^rt7MitflO. l 5 ^ mSS t t/c. 

>'N>^^t^(7:)^7J^yU:^^|| b l/^^^-S 0 4 ^^:^ba^T. {5 
t^^lnlCj^^ d6(7)fie{Cfc5^2(7:>J&ffiitiISrA12i: 
^<nmtO, 1 5 /iinSSt?i5o 
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[0 0 6 01 <y^y h^'y^>^-;f-&X'^y]) ='>m 

fkii4 0 3 tM^mme 0 3 =^i^*L.. mmitmr^m^'A 

mhl^y=f-5 0 3 t Iv ui^=f 5 0 4 (7MaJli« 

«ffi«r»< 5 OnmUmmit-t^. ^<D%.. 03 (d) 
I'^-fJ; 5 *^^^if h w>^5 0 3 i: h 

[0 0 6 1] r^t. -yy 3:/a{t:^3 0 3±(cffM$i^ 
Pffi-C-^/ y 3 yS« 1 0 3 (Oaffi#ia*T'^*1-.5o 10 
•75^^ ->y =iV^{l2l^3 0 3, ->y 3:/Sf{tM2 0 3Sr 

«i 0 3ro^ffi^¥a{bf5o ^COJ; piilLT. STI 

5„ ^rT. v-y ayi^fkJI? 0 3(4. ^iat>*B2© 
**roJF?lii:IIliSl'. TEOSIi^HDP (High— Dens 
ity— Plasma=it^-^7°7 XV) SOG (Spin-On— 
Glass) (^!l:*«6->'JnV®?{(i||f) ^/JS^gffi^tl 
5„ TEOSIi-^HDP (High— Density— Plasraa=ift^- 
JtT'yXV) ^^f^lB-rSt. SOGflfit) t>^l:*dS 20 

'>«*iA^tt;a5'^^ 19 . # h K 8 0 3 

X. ^^^j^ffihU-Vf-S 0 3(7)^2 »j£fii|iaA9?rl. 
3~1. 5f^Hf:/c#<Ji^)*T#5(^5T\ S«E{3*f-f-5 

LTm2Wj£ffii|iSA12^1. 2f^tif:^t<Jg^T'#S 

SOGJi^lSffl-rSi, #hU^/^rt(C 30 

^^/!|5^g;^^^7)-C•i5 2(7)J£B|IiA9, A120{jIS:TEOS 
Ji^HD PK^ftffl Lfd^-g-J: t) tBlf^roit^-e^^ct < 

[0 0 6 2] m3SLfcfie5l5ro:^ffi(Cj;tv«. -i^ai/V^^Bf 

K;is^i:. ^(?5mi?^cMPxe^^ST. 

C5„ if.'m&.mmxn,. ^^^a-KM^^f^s o sj^t/ 40 

(c^#fr-^;t S ii if cox ^ sJ? h ?r|g^ S-^rS ^ k. tt^fc 
v\ 

[0 0 6 3] r r-eB!^}4L?tv>;4^ y-;^s Ki^ 
J; o T ffl * tLfc^Js^rt (cii?^(?^x@T'ffM ^ 

[0 0 6 4] ^y^^'(c:fl|V^57;i- hUv^;^ hl^l 50 
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1 0 ^ y => i^Sffi 1 0 3 ±t^*JFM-f So ffitti Lfc 
->y 1 0 3 l::'f':t>^ftAfeT'N§a'75^|ie!^A s 

(5lt*) SfcfiP (y» ^#ALT, 03 (e) (i^ 

■f^o ^oy^^ rroNSror^n^/vfiisgi 1 i(7:)^B^a 

ISl 0 3{c^;i-^^}iA^fe-T:-PS(?5^|i6^B (/J^-?^) ^ 
1 \ Rn?m(D^:r.,VW$Ll 1 2(75^|ttl^~>y s^'S 

tgl 0 SF^oBlf^roteB^TffiSt^-arSo r(75j;5t-L 

T, 113 (f) (C^I-NSW^ai/Uti^l 1 lirPMro 
r?i/b^IJ|cl 1 2?rfM-rS<, 1^. NMi PS(75'>:t/l^ 

[0 0 6 5] ***©ff^ffi-etii0J Lfc S T I ffi^ffl v^^^ 

h U-^-^^S 0 3(C*5V^T. PPi|iSA7;i5|| 
1 WJ&miAStc^j-LTl. 1 5f$J^J^±«ir#S&tt* 
Koa*3i;^*tJt7)Sg, < , ^ 2 rojSffiilg A9;55|g 1 <DJS 

ffli|iiA8(7?i. 1 5m--e&2)i:ts *T-^>ii^«wi:)5it 
[0 0 6 6] i^. m:mmmiRxi2hm^(r>m.^-b> 

<r>W$.^. El5(c:/^-rj;5(cSE^(-?^^tTtJ;v\ 

[0 0 6 7] t/c. if%m<joWM\m\'^fzMM^o:>:x.y 
f-l^^l3Mz.{X7:.X^ HBr, S Fe^Lt/O^ ^±^5J-co 

1 0 3ro:ns.g^Vi/4rffort, ls)«tcft^^<^^5> 

[0 0 6 8] im^co'mm.'DWM) ^•^m<r>wm\t. m 

3(DmMmmtmmic. cuo sm^mimm.(r>mm 

F^tJFM-fS»^^0 4 (a) ~ (f) Irffll^TlMI- 
[0 0 6 9] 04 (a) ~ (f) (1, t>ai;Urtj|^^ 
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[0 0 7 0] v-y ^^iv-Ksi 0 4±{c, mmim 
J: o xmmm e n m(7» y i^mitm 204 ^smi- 

rcl/^T. CVDfe^ffil^TMif^l 0 0 nmC7»y 
=^ >^^{t:M 3 0 4 t mm^^ 100nm(7:>v'yr3 >'^>fl-fli 

4 0 4^)li7jfc|llL. r.(7^i/y =r^/KftSi4 0 4±{^y 

RlEikXiyV ^>mitm40 4, '^V ^^Mitms 0 

4Rxfiyv ^>'mitm2 0 4^i^v 0 4f)m lo 

(a) (^^-f i ^l-v-y ^>'K^ikJS2 0 3. 4 0 3;^t>^ 

^/y n vsitms 0 3;^^?p7:^^«ji^?v^^-:/^ff^j^■r 
5o 

[0 0 7 1] mMo:>^<i^-yoo'hi^v ^ymit 
81 h i/>5^^i/y =i>»si 0 4iH\cmmcMf^i-^o 

rrT% 1114 (b) tOT^-t-ipt^s '^V=^:^mitm4 0 
4c7v^^-^-c7^|flPtMfl. £««BtlWlf4S'e^^-5i'|f 
ffiffifei(7DP?|PtSA13;a5 0. 1 5 Mm(C, |W|D< 20 
mmmi$,<DmQ^MA16:^^0. 4-0. 6 //mtc^FMJtl 

y ^>-^{l::Jg4 0 4^-r;^^ ^ LT. RIE?±TS/yn 
0 4 S:F;f:St7)?^^ d 7 = 10 0 nmST'::t:^/^ 

v>^'-r5o rr^fi, mio:^=^y'f'>^^:ff:^tVX. c 

^ . ^:^^y^oy^m\^. Clz^mi 3 Oml/min. O2 
*^J5 ml/min, N2 $r*>J 1 Oml/minir "fSo flE 
;^^*^5. 3 Pa. »IfigSr6 0°C. R I EgB«7:)R 
F mmm IMti^ms o owt^^, ^(n^^^^lS:;^ 30 
ft:i^y^v>^>^-Trfc>5v/y ^^-KISl 0 4 tSJSL 

C 1 xOyN z ^ijS^-frSo 

'Lf^^i^Xiy'J ^>mR \ 0 4i::^y=^>'^^-tht^ 

y ^'^/Sffii 0 4(Dmmt^hm'^ d 7 = i o o nmf^ia 

6 0 4^f^»^it6r tt^T^^^o r(7)ita4^6 0 4^^* 
^-^i-gf h l/>'5^ 5 0 5 t h i/^-f- 5 0 6 0M% 

ii$PlC{t*Lfc#cl8-ev'y 0 4CO^:y^>:^^^^ 

;5^tT*:?n5<^. 114 (b)tc.^i-J: if®JF^^K(;^ib^v^ 40 

Bf 0 6{i, d 7 = 1 0 0 nm 

[0 0 7 2] r-x\ liix-/^-iR(?)«^-5)'fitH/:/f- 

5 0 5(C^ol^T. d7(7:){5:g{Cfc;5J&E<7)i|ii:^^l 
(7:>fiffiiiiiA14i: L. ^(?)<ii:$rO. IS^mtf^o 

fc. IrIC^^ d 7(n{4g(c:fo5, Hix-zN^-tfctT^'i^ai/u 
5i^^thU>^5 0 4(7^j£ffi*S^mi<7)SWlA17i-r 50 
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[0 0 7 3] f^, ^^(DVu:y^o-y^i^oym'^ (=E14 

(c) (7)d8(7Mut) (-JSCrHiT— /^-fflac(7^X->'^ 

^\^^XfJ\'^(D^m K y >< ^ :y ^ > ^^^^ff 5 r. i J: o T 

^0~2 Oml/mintC, S N2 (7:iijfL*^ 5 2 Oml/mi 
nC7)®HtC^^i^;^-rtlJl\ 0 nm~l 0 0 nm 

[0 0 7 4] :^V=f'^yfO^^{^^^^X. ^\^Wt 

^i/y ^>-affil 0 4t7:>^:yf->^^^?rtT9o rrTfi. 
%2(0:r.y=f'l/^^i^7.}i\^XC\',^ Oz^'^t^m^i^'^ 

^%fl\^(nX. v-y :=^>»«1 0 4Sr:i^:y^>-^^1-2)^ 

5r i^W^iJ-r^o rtiJ:'9. i/y =i>'S«i 0 4^S 

i:;d^-e#. 114 (c) tC7j^1-J:5(c, 

d7= 1 0 0 nmi^Jl|S$<7)^^iE^C:jol^T. [^0t(c::^w<- 

^^lyfmmm-^z.hfi^x^h. f/^or. K^^j-it h 

T. \^ 4<n>^Wt^hm-^Ai = \^^ 

j^^dS (= 3 5 0-4 0 0 nm) (7:){4e^ Tdlf :frf^ 

[0 0 7 5] rrT% 

:/5^5 0 5 (::*5V>r. d8(^{igtcfo5fiffit7)!H5r 
^2(7)jEffiiHA15<t -^rtZ^ttiO. IS/imgftt 

0 6(CioV>T. d8(7){4et^fo6jSffi(7)tiS:|^ 
2cDJSffii|iSA18i: t. -?:t7:>fii:ttO. 15/zmejti:/^ 

So 

[0 0 7 6] ^fct^. h^5/^:/^"j£-Cixy =3Vgg 

{LSI 4 0 4 titHtie 0 4?rr^*L. 

0 5 h'^^fV^^my^V'T^ 0 6 c7:>jM!Jli(7) 
^m\m< 5 OnmSiS(7:>ggft;BlSr?fM-r5o 
[214 (d) (;i^-f-ct *^^^KM/y^5 0 5 i5^ 
^/^^^f h l/^-f" 5 0 6 (T^tm-kmbmsX, 5 y ::i 

^^g^fl:lli7 0 4^fM1-5o 

[0 0 7 7] i/y r^^^^^tMS 0 4±^c:?FM^i^ 

fci/y =i^^{tll7 0 4^, 'O^yV^^y'^V^^miC 

yiv\^X'y'}^^ym^\ 0 4(7:)SEi:|WI{^«^-t?^^■r 
So i^y =i>^Mi3 0 4. v'y='>^ftBi2 

^TiBitl-^o r(7)j:9tviLT. ST I^£^fflv^fc'^73l 
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[0 0 7 8] rr-r\ -> u 3 y^iksf 7 o 4 (i, ^iib 

mmznmmmmtmm^. teosbi-^hdp (hi 

gh— Density— Plasma=ftS^7"7XT) Bf, SOG (Sp 

in-On-Glass) m (« : ^Wt^yv^'i^mm) mii^ 

M^fl^o TEOSli-^HDP (High— Density— Plasm 
a=;S^iS7''7XV) BiSrffiffl-rSt. SOGJIi^tfl 

1. 3-1. 5f&{5t*;*c^<?FM-e#5W-t% fm\cn 

iri^bK Lxm 2 ©JSEtlAlS^ 1 . 2\^\ii£±^ < ffM 

SOGBI%ftffl1-5i:. #M->^ 

^l:^;iMgV'>(7)t?||2(7)j£ffii|ilA15, AlSOiE^T 
E O SK^HD PSf^rffiffl Lfc«-g-J; "9 tSf^Wtt^T 

:'c^<1-5!£^^^^5$55, 20 

[0 0 7 9] m^V.tm^(Dlj^X'\±^ !>^^l^^it h- 1/ 

tJ?r>:x/l.^^gf h 5 0 6 roil|l7"-/N-Mi|4t-5}?-r K 

^^V\ 30 
[0 0 8 0] j^. z.:Lxm7T^\t\.fi\^t'^. y— ^^ 

5)-ilMiSo{^ J: o T la ^ ttfcffl^rt (rii^roiST'ffM 5 

[0 0 8 1] ^3(7:)||ffi<?i|i:|ll«lc:, -^y^^mo:) 
Vis- h uv;';^ hKi 1 s^rv-y o 4±{ci^* 

?fML. S(±lLfc->y 3i/S«i 0 4^c:-r;^->'^£Affit:■ 
S„ r<75J:5l-bT. 04 (e) (c^-rJ;5^-^ W^<n> 

^m^'i^^<r)^3L,v%mL\ 1 4SrffMi-5)„ 40 
[0 0 8 2] NM(0'>3i/Wtll|!cl 1 4 0^ffi^S 

^:^>aAfeT-PSJro^M#)B ^^A-tSo 
^r«m^ f^^aaHTVV NMW^^^l^^J^l 1 4 tPS 
(TJi^J^/Wffiftg 1 1 5(r>^m^^'>D ='1^^^! 0 4F*3ro 

^^i75fig*-t:-l(i;ti[$-li:5o ^iro J; 9 I- LT, 114 
(f) lc*-f Nl!i(n>>3i/utSl^l 1 4S.U«P§!iW[>^;L' 
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